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[57] ABSTRACT i 

An improved communication system is disclosed! 
wherein at least one reprogramming station is added to : 
a communication system. The reprogramming station is \ 
constructed and arranged to communicate with the' 
subscriber units thereby either reprogramming or re- 
grouping them. The subscribing units receive the repro- 
gramming command and acknowledge individually, 
altering a memory means until either reprogrammed 
back to the original state, or to another state. In another 
mode, the reprogramming station transmits a regroup- 
ing command wherein two or more groups are com- 
bined to form a super group. 

15 Claims, 8 Drawing Sheets 
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units could be dynamically rearranged to respond to 

METHOD FOR DYNAMICALLY REGROUPING natural or man made emergencies. 

SUBSCRIBERS ON A COMMUNICATIONS Another detriment of the communication system 

SYSTEM described above is that subscriber units can have selec- 

5 tion capability regarding what group calls will be par- 

CROSS REFERENCE TO CO-PENDING ticipated in. This is an advantage under normal circum- 

APPLICATION stances where some users have a need to participate in 

- any one of several groups on a normal basis. However, 

This application IS a contmuation of a pendmgapph- ^^^^^ emergency situations where the radio user's 

cation havmg U.S. Ser. No. 770,037. (filed Aug. 27, participation in any one particular group is required, the 

1985) now U.S. Pat No. 4,817,190 entitled "Method ^^^^^ respond to calls in that group. 

For Dynamically Regrouping Subscribers On A Com- depending On the selection made by the user. The pres- 

munication System." ent invention contemplates giving the dispatcher the 

BACKGROUND OF THE INVENTION ^^^^^y ^ defeat the selection capability of the sub- 

, IS scnbcr unit, when the subscnbcr unit is dynamically 

This invention relates generally to two-way commu- ' reprogrammed for an emergency situation, thus ensur- 

nication systems and more particularly to trunked radio ing tlut the subscriber unit responds to calls in the dy- 

systems and is more particularly directed towards a namic group. 

method foi: dynamically regrouping subscriber units. Some prior art communications systems have at- 
In a basic trunked system there exists a high degree of 20 tempted to provide a rudimentary multigroup calling by 
flexibility to partition conversations between different requesting a communication channel for each group to 
groups so that no one agency or district is aware that be contacted. However, trunked communications sys- 
another agent or district is using this system. Further, terns operate on the fundamental principle of having 
these groups can be subdivided into subgroups, so that few communication channels that are dynamically 
only those people who need to communicate together 25 shared between many groups and subgroups. Accord- 
on a normal basis are aware when a conversation is in ingly, to make multigroup calls in the fashion of the 
progress. They need not be disturbed by the other sub- prior art rapidly consumes most or all of the communi- 
groups or another agency's communications. cation channels Such a system inherently wastes fre- 
In prior communication systems, a subscriber unit. quency spectrum and may cause other emergency calls 
typically a mobile radio installed in a vehicle, was pro- 30 to be delayed while the channels are occupied, 
grammed at the factory to operate within one or more The present invention overcomes the detriments of 
predetermined groups. Accordingly, the radio con- the prior communication systems by dynamically repro- 
tained a code plug or programmable read-only memory gramming or regrouping subscriber units or groups. 
(PROM) that specified the group, subgroup, and indi- The present invention contemplates reprogramming 
vidual ID'S enabling a subscriber unit to participate in one or more subscnber units on an inter or intra-group 
either individual, subgroup, or group wide calls. If a t)asis to form a new group that may co~^^^^ on a 
subscriber unit were programmed to allow communica- .S'"?^^ c*'^""^^- reprogrammed, an individual sub- 
,v *^ ® I « • « scnber may remain in the new group until it is repro- 
t.on m more han one group, a selection mechanism, for ^ original group or to another 
example a selector switch, is used by the subscr ber. ^ ^ ^^^^^^^ embodiment, fntire groups can be 
A typical example of such a hierarchy might be to ^ t ^din a rapid, 
have a group ID consist of a construction company and restructuring of The subscriber group allocations, 
subgroups assigned to management penonnel delivery ^ regrouping is more typically em- 
personnel, and vanous on-site teams Of course, each emergency situation and is typically some- 
subscnbing unit has its own individual ID for mdividual ^^^^ ^^^^ temporary in nature. Accordingly, provision 
calls. Thus, all of management personnel may communi- ^^^^ ^^^^^ ^^^^^^ g^^^p allocations after 
cate on a subgroup basis without disturbing the other ^ predetermined time period. 

personnel in the construction company. Also, a group Another characteristic of the present invention is that 
wide call may be made to all individuals associated with ^^^^ subscriber unit may still communicate individually 
a particular company. The same hierarchical analogy in addition to group communications. For example, any 
can be drawn in the public safety market For example, subscriber unit may obtain a channel for the purpose of 
the groups could be police and fire departments and the placing a telephone interconnect call. Also, any sub- 
subgroups consisting of individual districts. scriber unit may obtain a channel for a private conversa- 
The communication system described above suffers a ti^n vvitj, another subscriber unh. When a subscriber 
significant detriment in that once assigned, the group, 55 u^it is dynamically reprogrammed according to the 
subgroup, and individual identities cannot be changed present invention, it still responds to its original ID for 
without installing a new code plug in the radio. Typi- individual calls. Thus, the subscriber unit will not miss 
cally, this is done in the field at a service center and, of phone calls, private calls, or *'call alerts" initiated by 
course, once changed cannot be returned to the original other subscriber units which were unaware of the new 
ID without another code plug exchange. There exist, 60 dynamic reprogramming ID. 

however, several situations in which it would be ex- Yet another characteristic of the present invention is 
tremely advantageous to dynamically reassign sub- ' the dynamic reprogramming of the "fail-soft" channel, 
scriber units to different groups, or create new groups When a trunked system fails, all subscriber units may 
on a permanent or temporary basis. Examples of these continue to operate in a mode called fail-soft. In fail- 
situations include tactical operations such as forest fires, 65 soft, each radio has a programmed channel on which it 
airplane crashes, and hostage situations. Also, natural may continue communications, shared with any other 
disasters such as fiooding, blizzards and tornadoes subscriber units which are programmed to the same 
might be more effectively handled if the subscribing channel during fail-soft. Obviously, subscriber units 
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which share a common **talk group*' should be pro> FIG. 6 a-b are flow diagrams illustrating the steps 

grammed with the same channel number for fail-soft followed by the central controller of FIG. 1 to execute 

operation. However, when the present invention dy- a group dynamic regrouping command, 

namically assigns new IDs, the present invention also DETAILED DESCRIPTION OF THE 

provides optional dynamic reprogramming of a new 3 PREFERRED EMBODIMENT 
fail-soft channel Thus, dynamically reprogrammed 

units may continue to communicate on the same chan- Referring now to FIG. 1, there is shown an improved 

nel as other units in the same talk group during fail-soft trunked radio communication system 100 as contem- 

operation. plated by the present invention. Basically, the trunked 

10 radio system 100 is comprised of a central controller 

SUMMARY OF THE INVENTION 102, a plurality of trunked repeaters 104, a plurality of 

Accordingly, it is the object of the present invention subscriber units 106 (one illustrated) and at least one 

to provide an improved communication system. reprogramming station 108. 

It is a further object of the present invention to pro- To «tabhsh a tmnking call betw^n a gro^^^ 

vide a communication system wherein the subscribing, ?P!"^« °° '^!!t^'IuT. ^' a subscriber umt 

. J « 10^ sends a data packet called an inbound signalhng 

umts can be pcrnunendy rcprognmiined to another ^^^„ ^ requcstinV unit* 

^?"P* . . ... unique ID code consisting of a group ID, an individual 
It IS yet another object of the present mvention to ^ and a subgroup code indicating which group of 
provide a commumcation system wherem two or more ^^^^^ communicate with The request is 
groups can be realigned to form a super group for an forwarded to the central controller 102. which decodes 
indefmite penod of time. request, and transmits a data packet called an "out- 
It IS sti« a further object of the present mvention to i^und signalling word" (OSW) to all subscriber units 
provide a commumcation system m which repro- io6 which are monitoring the outbound control chan- 
grammed units may stUl communicate using prior indi- 25 nel. The OSW is a channel grant which contains the 
vidual ID codes. subgroup code, the requesting unit's ID code, and the 
It is yet another object of the present invention to voice channel number assigned for the conversation, 
provide a communication system in which subscriber The OSW causes the requesting unit to move to the 
options and default codes are dynamically reprogramm- voice charmel and commence transmitting and causes 
able. 30 all subscriber units with a matching group or subgroup 
Accordingly, these and other objects are achieved in ID to move to the voice channel as listening units. In 
the present invention providing an improved trunked this way a group or subgroup call is set up. If however, 
communication system. all voice channels are in use when the subscriber unit 
In practicing the invention, at least one reprogram- 106 transmits the ISW, the central controller 102 sends 
roing station is added to a communication system. The 35 the requesting subscriber unit a "busy OSW". 
reprogramming station is constructed and arranged to A typical subscriber unit which has been employed in 
communicate with the subscriber units thereby either some trunking systems is more fully shown and de- 
reprogramming or regrouping them. The subscribing scribed in detail in Motorola Instruction Manual 
units receive the reprogramming command and ac- 68P8 1066E80-0 entitled "Trunked Syntor X Smartnet/- 
knowledge individually, altering a memory means until 40 Dual Operation FM Two-way Radio", which is hereby 
either reprogrammed back to the original state, or to incorporated by reference and obtainable from the Ser- 
another state. In another mode, the reprogramming vice Publication Department of Motorola. Inc.. 1301 
station transmits a regrouping command wherein two ^^t Algonquin Road, Schaumburg. 111. 60196. How- 
or more groups are combined to form a super group. e^^^' previously mentioned, the present invention 

45 contemplates the removal of the code plug from the 

BRIEF DESCRIPTION OF THE DRAWINGS radio and substitutes therefore a reprogrammable non- 

The features of the present invention which are be- V^'^^^*^ ^^^'^f^ I" preferred embodiment, 

lieved to be novel are set forth with particularity in the device is an electronicaHy er^^^^ pro- 

appended claims. The invention, together with further ^^"1^ ^ """"^"^ (EEPROM) The EE- 

ob^cts and advantages thereof, may be understood by f^^^ P^^^"^*^^ protection against loss of the ID code 

reference to the following description, taken in con- ^^^^^ P°^^^ ^^^"^^ ^ f ^''''^ 

junction with the accompanying drawings, and the "^^^ f'i'^^! reprogrammmg on a dynamic basis. 

r u- ut'i f 1 J * f To reprogram one or more subscriber units, an opera- 
several figures ofwhich like reference numerals identify „,^„i^ „° -.u. 1 ^ni ^ -1. - ,1 - 
... , ^ ^ J • I.* u would access the central 102 through a reprogram- 
likc elements, and in which: 55 ^- ^^^^.^^ j^g Basically, the programming station 
FIG. 1 IS a block diagram of an improved trunked ^^^^^^^^ ..j^y^,. (typically stored in memory devices) 
radio system according to the present mvention; ^f each, of the subscriber unites ID code, including 
FIG. 2 an-b is a illustration of the signalhng format g^oup and subgroup information. Thus, the reprogram- 
used to reprogram subscriber umts; „^ing station may be any computing type device that is 
FIG. 3 a-c is a flow diagram lUustratmg the steps ^ capable of executing a sequence of steps, and having 
followed by the programming station and central con- sufficient memory to store the ID codes of all the sub- 
i roller of FIG. 1 to execute a dynamic reprogramming scribers in a particular trunking system. In the preferred 
command; embodiment, the reprogramming station lj)8 is com- 
FIG. 4 is a flow diagram illustrating the steps an prised of a computer such as any of the personal com- 
indi\ idual subscriber unit to effectuate reprogramming; 65 puters offered by IBM, Apple, or other manufacturers. 

FIG. 5 is a flow diagram illustrating the steps fol- The computing device of the reprogramming station 

low ed by the reprogramming station of FIG. 1 to exe- 108 communicates with the central 102 either through 

cute a dynamic regrouping command; the control channel, using any digital transceiver well 
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known in the art to tnnsceive, or the reprogrammxng tions are valid, the central 102 will repeat the repro- 
station may be tied directly into the central 102 via a gramming instructions as OSWs to the target sub- 
data bus 112 provided it resides locally, or alternately, scriber. 

can be coupled remotely using data modems and phone Assuming the reprogramming instructions were 

lines. S valid, and were transmitted as OSWs to a target sub- 

The control channel is simply one of the selected scriber, the target subscriber may or may not receive 

plurality of trunk repeaters which is selected to operate the instructions. Of course, the target unit would not 

solely to transmit OSWs and receive ISWs to and from receive the instructions if it was powered off, or was 

the several subscribing units. A repeater suitable for use currently involved in a conversation since, in that case, 

in the trunking system of FIG. 1 is shown and described 10 it would be on an assigned voice channel, rather than 

in Motorola Instruction Manual 68P81038E85 entitled listening to the control channel. 

"Micor Trunked Repeater** which is hereby incorpo- If the target unit was listening on the control channel 

rated by reference and obtainable from the Service and received the reprogramming instructions, it will 

Publications Department of Motorola, Inc., 1301 E. . act, according to the nature of the instructions. All 

Algonquin Road, Schaumburg, 111. 60196. Typically, 13 reprogramming instructions received by a subscriber 

any of the several trunk repeaters 104 may operate as * unit will be remembered indefmitely by the subscriber 

the control channel and in many systems, the control unit since the received instructions are written into 

channel is periodically changed as a control measure. reprogrammable non-volatile storage. After storage is 

All the trunked repeaters 104 communicate with the complete, the subscriber unit will transmit an acknowl- 
central 102 via a data bus 110. Thus, the central control- 20 edgement ISW. These are subject to the gateway being 
ler 102 is the heart of the trunked system and controls open and the central controller's test for validity. If 
all channel allocations and monitors call activity. A these conditions are met the ACK ISW will be re-trans- 
central controller suitable for use in the present inven- mitted by the central as an OSW to the reprogramming 
tion is shown and described in detail in Motorola In- station. 

struction Manual 68P81066E60-0 entitled "Trunked 25 After transmitting the original reprogramming in- 
Radio System Central Controller" which is hereby struction ISW, and receiving the reprogramming in- 
incorporated by reference and available from the Ser- struction OSW (broadcast from the central), the repro- 
vice Publications Department of Motorola, Inc., 1301 gramming station 108 awaits an acknowledgement from 
East Algonquin Road, Schaumburg, 111., 60196. the target subscriber. When an acknowledgement OSW 

DYNAMIC REPROGRAMMING " Iront^owf 'iU^t ^ej^^^^^^^^ 

According to the present invention, a dispatcher may Referring now to FIG. 2 a-b there is illustrated the 
decide to reprogram one or all of his radios. Likewise, signalling required to reprograih a subscriber unit. In 
any other dispatcher could potentially choose to utilize FIG. 2a the central 102, having received valid ID codes 
the dynamic reprogramming feature at the same time. 35 from an authorized reprogramming station 108, com- 
In order to limit the impact of these simultaneous ISWs municates a first OSW containing the subscriber unit's 
on the system, a mechanism is required to limit the permanent ID with the multiword command code as 
simultaneous use of the feature by different dispatchers. illustrated by communication 202. Following this, a 

Thus, the present invention requires an authorized second OSW will be transmitted from the central 102 to 
reprogramming station to open a "gateway'* through 40 the subscriber 106 as illustrated by communication 204. 
the central controller 102. for the relaying of dynamic The second OSW 204 contains the reprogramming data 
reprogramming commands. This requires that each and that may include, but is not limited to, a new ID code, 
every reprogramming station in the system have a a new fail-soft channel assignment, cancellation orders 
unique ID, as is required for each and every subscriber of previously reprogrammed ID or fail-soft assign- 
unit in the system. The gateway request ISWs contains 45 ments, or enabling or disabling a subscriber unit's selec- 
the ID of the requesting reprogramming station, which tion capability. The subscriber unit acknowledges re- 
may be checked by the central controller to verify that programming with dualword ACK ISW 206 and 208 as 
the station is authorized. seen in FIG. 2b, 

Upon receiving the station's ISW, the central checks Referring now to FIG. 3a, there is shown a flow 
to see if the reprogramming station is authorized to 50 diagram of the steps executed by the reprogramming 
dynamically reprogram subscriber units. If not autho- station 108. The routine begins in decision 302 where 
rized, a "request denied" OSW is returned. If autho- the reprogramming station waits until there are sub- 
rized, but the gateway is already open for another dy- scriber units to be reprogrammed. When there are units 
namic reprogramming control location, the requesting to be reprogrammed, the routine proceeds to decision 
station is given a "gateway busy" OSW, indicating that 55 304 where it waits for the gateway to become available, 
it must try again later when the gateway becomes avail- When the gateway is no longer busy, the routine pro- 
able. If the gateway is available, the requesting repro- ceeds to item 306 where the reprogramming station 
gramming station is sent a "gateway grant" OSW. requests the gateway. Decision 308 checks the response 

Once the reprogramming station has opened the gate- from the central. If the gateway becomes busy, having 
way, the commands transmitted by the reprogramming 60 been granted first to another requesting station, the 
station (while the gateway remains open) will be inter- routine returns to decision 304 to await the gateway. If 
preted by the central 102. The subsequent commands do * the gateway request is denied, due to the reprogram- 
not contain the ID of the originating reprogramming ming station not being authorized, the routine proceeds 
station, instead they contain the ID of the target sub- to item 310 where program execution terminates. If the 
scriber unit, and the reprogramming instructions for 65 gateway is granted, program execution continues with 
that unit. If the reprogramming instructions are invalid, the next step, item 312. 

or in error, the central 102 will respond by transmitting In item 312, the reprogramming station forwards the 
a "request denied" OSW. If the reprogramming instruc- ISW for the first subscriber unit to be reprogrammed 
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and proceeds to decision 314. In decision 314, the rcpro- there are more subscriber units to be reprogranuned. If 

gramming station awaits the central to respond to the the result of decision 350 is affirmative, the routine 

just transmitted ISW. If the command is rebroadcast by proceeds to reference letter E of FIG. 36. which is item 

the central as an OSW, the reprogramming station re- 340. The routine repeats in this "loop" until the result of 

turns to item 312 where it may transmit other ISW*s or S decision 350 is negative indicating that reprogramming 

retransmit ISWs that were not acknowledged. If an is completed. The routine of FIG. 3c next proceeds to 

acknowledgement is received from a subscriber unit in item 352 where it receives the "close gateway" ISW 

decision 314 to any command which was sent in item from the reprogramming station 108, which the central 

312, the ACK is recorded in item 316. Decision 318 tests acknowledges with an OS W in step 354 and closes the 
whether all the subscriber units have acknowledged 10 gateway in item 356 thereby concluding communica- 

reprogramming. If aot, the routine returns to item 312 tion with the requesting reprogramming station, 
to try again. The reprogramming station may stay in the Referring again to FIG. 36. decision 336 interrogates 

loop of steps 312, 314, 316 and 318 re-trying commands whether the gateway is currently open when a new 

again and again, until all commands are acknowledged, programming station requests to access the gateway. If 

or until a command is denied due to the gateway being 15 the gateway is open, meaning that another reprogram- 

closed by the central. If a command is denied, the rou- ' ming station currently has control of the gateway, the 

tine proceeds to decision 320. central 102 proceeds to item 360 which sends a "gate- 

At decision 320, the reprogramming station operator way busy** OS W to the requesting station and returns to 

decides to either try again, in which case execution await the next ISW. 

continues at decision 304 to obtain the gateway again. 20 Referring now to FIG. 4, there is shown a flow dia- 
The operator may also decide to try a passive search, gram of the steps executed by the subscriber units 106 
which causes execution to go to item 322. In passive . during a dynamic reprogramming operation. The rou- 
search the reprogramming station waits to hear an tine begins in item 400 where the subscriber unit re- 
OSW from one of the units which did not acknowledge ceivcs the first reprogramming OSW illustrated as corn- 
its reprogramming command. When an OSW is seen 23 munication 202 of FIG. 2a. The subscriber unit first 
from one of these units, execution automatically checks to see if the ID of communication 202 matches 
switches to decision 304 to begin another search. the code plug ID, or the dynamic ID (if one is current) 

If there are no more commands awaiting acknowl- in decision 402. If the ID*s do not match, the subscriber 

edgcment, execution goes to item 324 where the repro- unh ignores the OSW in item 404 and returns to the. 

gramming station transmits an ISW relinquishing the 30 beginning of the routine to await the next OSW. If, 

gateway, and returns to item 302. however, the ID*s match, decision 406 determines if the 

Referring now to FIGS. 36-c there is shown flow second word (204 in FIG. 2a) following the ID is a 

diagrams illustrating the steps executed by the central dynamic reprogramming code. If it is not a dynamic 

controller 102. during a reprogramming. According to reprogramming code it will process the OSW normally 

FIG. 36. the central 102 begins operation when it re- 35 in item 408. Assuming however that the decision 406 

ceives a gateway request ISW in item 330. The gateway determines that a dynamic reprogramming code was 

request ISW typically contains the requesting station's received the routine proceeds to item 410. 
ID code and a gateway request code. The central 102 All dynamic reprogramming instructions are exe- 

proceeds to decision 332 where it investigates whether cuted by interpreting the information in the second 

the requesting station is authorized to reprogram sub- 40 word, and storing new information into appropriate 

scriber units. If the requesting station is not authorized locations in the EEPROM. This accomplishes assigning 

item 334 is executed by the central denying the gateway new dynamic IDs, clearing dynamic IDs, assigning new 

request and returning to await the next ISW. If decision dynamic fail-soft, clearing dynamic fail-soft, or setting 

332 determines at the requesting station is authorized, the selection capability of the unit to enable or disable, 
the routine proceeds to decision 336 to check if the 45 The routine of FIG. 4 next proceeds to item 412 

gateway is currently open. Assuming that the gateway where the subscriber unit updates the checksum of the 

is not open (and is therefore available) the routine of information contained in the EEPROM. The subscriber 

FIG. 36 proceeds to item 338 where the central sends a unit now checks if the reprogramming command as- 

"gateway grant**. OSW to the requesting station and signed a new dynamic ID. If it did, it proceeds to item 

opens the gateway. The requesting station, in response 50 416 where an alert tone is sounded to indicate to the 

to the first reprogramming command ISW to the cen- operator that his unit has just been dynamically repro- 

tral which is received in item 340. Decision 342 tests grammed. Optionally a visual indicator can be used 

whether the reprogramming information consists of a either independently or in conjunction with the audio 

new ID code. If the reprogramming information is a alert lone of item 416. The subscriber unit 106, in item 

new ID, the routine proceeds to decision 344. The cen- 55 418, sends an acknowledge ISW (as shown in FIG. 26) 

tral must investigate whether the ID*s are valid in deci- to the central 102 using the same ID code as that of 

sion 344 to determine, for example, if a unit is being communication 202 of FIG. 2a. Item 420 ends the re- 

reprogrammed to have an ID not valid on a particular programming routine and the subscriber operates then 

trunked system. Assuming that the ID*s are valid, the normally in the new group. 

routine of FIG. 36 proceeds to item 346 where the 60 If the subscriber unit had group selection capability, 
information is repeated over the control channel as and the selection capability was mechanical rather than 
previously illustrated in conjunction with FIG. 2a. If an electronic display, then the subscriber unit will re- 
decision 342 determines the reprogramming informa- peat the alert tone made in item 416 upon each attempt 
tion is not ID codes, item 346 is executed directly. If to transmit to ensure that the user knows that his radio 
decision 344 determines that the ID codes are invalid, 65 is in a dynamic group, rather than the one indicated by 
item 348 is executed and the routine proceeds to item the mechanical selector switch. The alerts will be halted 
350 of FIG. 3c Referring now to FIG. 3r, the routine after the user manually switches the selectors to the 
continues in decision 350 which determines whether dynamic position. After that time the user may re-select 
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any group which his radio is capable of. If the sub- GROUP DYNAMIC REGROUPING 

scribcr unit has had its selection capability disabled by wivwu, 

the appropriate dynamic reprogramming command, The present invention contemplates a second method 
then any attempt to transmit wiU always use the dy- for dynamically regrouping subscriber units on a group 
mmiic group, and when the radio's mechanical selector 5 basis. Two or more groups may be combined to form a 
is not iwintbig to the dynamic group the alert tone made super group which may communicate on a single corn- 
in item 416 will be repeated. If the subscriber unit has its niunication channel. /^^^^ i,^.. 

,17 , ...^ ;* ^m^^^A Individual dynanuc rcprogrammmg (descnbcd herc- 

selectton capacity enabled, then ,t may respoi^^ ^ ^ J^^^ Accomplish the group re 

mdividually addressed voice cdl to «ther the radios ^^^^^^ J^^^ ^^^^ ^^^^^^ 

code plug, or current dynamic ID. Thus the user may ^j^^^ ^^^^^ ^ ^ addressed and 

still be reached by private calls, or phone calls. If the reprogrammed to the new super group individually. In 

subscriber unit has had its selection capability disabled, practice, however, this has been found to be impractical 

and there is a current djmamic ID, then the radio will jj^^ jjjjjg required to reprogram entire groups and 

no longer respond to individually addressed voice caUs 15 the amount of reprogramming station memory required 

to the radio's code plug ID. This ensures that the radio' to handle the new super group. Typically, individual 

will always participate in group calls within the dy- reprogramming can be effectuated at only a few sub- 

namic group. scriber units per second. Thus, to combine two or more 

In the use of the present invention, subscriber units groups, which may contain hundreds of subscriber 
without selection capability, or reprogrammed to dis* 20 units, may take several minutes to accomplish. Also, 
able selection capability, may end up reprogrammed to since most trunking systems assign ID codes to groups 
a new group without any ability to reach their original in blocks, there may not be a continuous block large 
dispatcher. This assumes that the original dispatcher enough to form the super group. Further, since the 
may not have been reprogrammed to the new group. individual units now have a completely new identity 
This would be the case when a dispatcher normally 25 stored in the EEPROM. the reprogramming station 
responsible for a large group of radios has a subset of must have sufficient memory to keep track of all the 
those radios reprogrammed to another group, while new identities m the super group, and potentially, 
•! tr • • • r^^..^ tT* rTct «f t>,*. which groups the subscriber units ongmally came from 
use f remaimng m if it is desired to return the system to its original state 
radios which were also not reprogrammed. Regardless ^^^^^ emergency. Therefore, the present invention 
of the cm:umstances, the present invention provides a ^^^^^^^^^^ |roup regrouping done dynamically with- 
means of a reprogrammed radio sending a message back permanently altering the identity code in the sub- 
to the subscriber unit's onginal dispatcher to convey the scriber unit 

meaning that the radio operator wishes to be repro- jj^g reprogramming station 108 sends a regrouping 
grammed. This would presumably be used by a sub- 35 ^ode which is stored in the working memory of the 
scriber who could no longer talk to its dispatcher due to subscriber units (typically dynamic random access 
being reprogrammed. to indicate that the condition, memory DRAM) and a pointer (or flag) is set to change 
which caused the dispatcher to originally reprogram the **current ID code" from the EEPROM code to the 
them, was over. Having received a reprogram request dynamic code. To remain in a super group the sub- 
from a subscriber unit, it is up to the dispatcher to initi- 40 scriber unit must either '*see" (monitor) communication 
ate another reprogramming to the subscriber unit to activity within the new super group or periodically 
either cancel the previous reprogramming, or issue a receive the dynamic regrouping code. Failure to re- 
new reprogramming to take the place of the previous ceive another dynamic regrouping code (every ten 
reprogramming. seconds in the preferred embodiment) will cause the 
This feature is performed by the subscriber initiating 45 current ID code pointer to revert to the previous ID 
the reprogram request function. On subscriber units code, automatically re-establishing the previous group 
with mechanical control heads this might be accom- allocations. In this way super groups can be rapidly 
pushed by depressing a button labeled "Reprogram created, maintained as long as they are needed and then 
Request". On a keypad/display control head, it may be have the onginal con^^^^^^^ 

accomplished by entering the appropriate sequence of 50 All subscriber umts which are G^°^P 0^^"^^^^^^^ 

keys. In either <^ent. the subscriber issues a reprogram fi^°"P^<^ '"'^'f^^^'in L^^^^ 

. Tciir ^ • • *!. u -u 1- ^^A^ li.,r TT^ super group m a PTT-ID mode, independent of the 

^^wci^ T*^""^ subscnber s code plug la X^xhslnhtr unit's normal PTT-ID mode of opera- 

^ ^^^r.^df^'^^''^' central as a reprogram ^^^^ ^^^^ ^^^^ 

request OSW. The reprogram request OSW can be ^^^.^ ^.jj j^j^^^ify id on the control channel every 

"heard" by all the reprogramming stations m the sys- '^.^^^ operator depresses the push-to-taik button to 

tem. The reprogrammmg station which recognizes the ^^^^^^ transmitting. Both the initial call requests prior to 

code plug ID (since reprogrammmg stations contain ^qj^.^ channel assignment, and subsequent voice chan- 

tables of IDs for subscriber units they are capable of pjj activity, will utilize a PTT-ID format for unit 

reprogramming) will send an acknowledgement ISW. ^ identification. Units on the voice channel will now 

The subscriber unit will hear the OSW rebroadcast of process the PTT activity by leaving the voice channel, 

the acknowledgement ISW, and indicate to the radio ' synchronizing to the control channel again, and sending 

user that the reprogram request has been received. iSWs to specify this unit's request to transmit on the call 

Once acknowledged by the reprogramming station, the currently assigned. 

dispatcher is alerted by audible beeps, and a visual dis- 65 The format of the group call activity for the super 

play of the subscriber unit which made the reprogram group is a dual word request to the central. The first 

request. Reaction to the request is left to the discretion word specifies the current active (code plug or dy* 

of the dispatcher. namic) ID for this unit. The second word specifies the 
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super group to which this unit is currently assigned. ming commands that are periodically transmitted by the 
The unit will be directed to the voice channel only after reprograraming station. This approach recognizes the 
it received a valid dual word OSW from the central^ fact that regrouping is done typically on an emergency 
which has the currently active requestor ID as the first basis and having one or more individuals temporarily 
word, and the super group group identity as the second 5 out of the conversation is more desirable than to pro- 
word. The handshake infonnation on the voice channel hibit the regrouping request. Further, if a subscriber 
is derived from the supergroup identity information* unit that has not joined the super group makes a channel 
and is independent of the actual requestor individual request via an ISW, the central will ignore the request 
trunking identity. The use of this dual word format and automatically triggers another transmission of the 
allows the unique identification of the transmitting unit 10 regroup command to the subscriber. Once in the super 
within the sapet group, without the need of allocating group, the subscriber may again request a channel as- 
sufficient tnmkittg identity space in the super group to signment. Therefore, if there is no group call activity, 
accommodate all the units which have been regrouped the central, in step 606, sends the regrouping command 
to the super group. on the control channel. Since the EEPROM is not re- 
Referring now to FIG. 5, there is shown a flow dia- 15 programmed the subscriber units need not acknowledge 
gram illustrating the steps executed by the reprogram- regrouping. If for any reason an individual sub- 
ming stotion to achieve a group dynamic regrouping. j^ribcr unit did not receive a regrouping command (for 
Smce group dynamic regroupmg is done in mass (i.e., example due to signal loss) it would ultimately receive a 
not individual subscnbeni), the ^teway concept is not subsequent regrouping command thereby joinmg the 
required. The central simply vcnfies valid ID codes 20 ^^^^ ^^^^^^^ ^^^^^^ completed its tasks 
repeats the regrouping commands receiv^ from the ^^^^^^ reference letter A until another group dy- 
reprogrammmg station. illustrated m FIG. 5 the regrouping is required. If in decision 602 or 604 
routmc begins with item 500 where the operator selects determination is adverse to continuing with the 
the groups required for dynanu^ routine of FIG. 6a, the decision blocks exit to reference 
be a plurality of pohce and fire departments or other 25 g ^ ^^^^^ ^ ^^^^^^ 
public service companies responding to an emergency. ^^^.^^ ^ requesting 
The programming st^^^^^ m item 502, sends the group j ^.f,,^,, X 
ID codes that are to be regrouped into a super group to f r u j • n- j tt. *u 
the central via ISWs. Neft. iteT504 where the repro- ^^^/^^ '^f ^'^^""^ 

gramming station initializes a time out timer to retrans- 30 S^*^"P dynamic regrouping method allows a very rapi^ 

mit the regrouping codes after the timer expires. Thus, restructuring of the subscnbcr units to respond to what- 

it is the r^ponsibUity of the reprogramming station to condition may be present allowing easy recovery 

keep the super group together and the central merely of the system to its original state, 

verifies proper ID codes and repeats the requests on the ^ ^hile a particular embodiment of the invention has 

control channel. The routine next proceeds to decision 35 b*^*^" described and shown, it should be understood that 

506 to determine whether or not the timer has timed invention is not limited thereto since many modifi. 

out. If the timer is still running, the routine loops in nations may be made. In particular, those skilled in the 

decision 506 until the timer times out, in which case it art will appreciate that the present invention is readily 

exits the loop to decision 508. In decision 508 the timer adaptable to conventional two-way communication 

has timed out and the reprogramming station must de- 40 systems. Referring agam to FIG. 1. by simply deleting 

termine whether or not to maintain the super group. If central 102 and coupling the reprogramming sta- 

the super group is no longer required, the routine pro- ^^^^^ directly to the repeaters 104 (which, of course, 

ceeds to item 510 where the reprogramming station would operate as fixed communication channels), sub- 

send a terminate ISW to disband the super group. If scribing units assigned to each communication channel 

decision 508 determines that the super group is still 45 could be reprogrammed or regrouped. It is therefore 

required, the routine proceeds to reference letter B of contemplated to cover by the present application any 

FIG. 5 where the requesting station again sends the and all such modifications that may fall within the true 

regrouping ID codes to the central. The routine of FIG. spirit and scope of the basic underiying principles dis- 

5 will continue so long as the super group activity is closed and claimed herein, 

required. 50 What is claimed is: 

Referring now to FIG. 6a-b. there is shown a flow 1* In a two-way wireless communication system hav- 
diagram illustrating the steps executed by the central ing at least one reprogramming station and a plurality of 
during a group dynamic regrouping operation. The subscriber units arranged in groups and having opera- 
routine begins in item 600 where the central receives the tional information including at least an identification 
group ID codes from the requesting reprogramming 55 pode stored therein, a method for dynamically repro- 
station. The central checks, in decision 602, whether the gramming any of said subscriber units comprising the 
IDs are currently valid. Assuming that they are valid steps of: 

the routine proceeds to decision 604. Decision 604 de- (a) at said at least one reprogramming station: 

termines whether or not there is a current group call in (1) requesting access to a wireless communication 

any of the groups to be reprogrammed. If there is a 60 channel; 

group call activity the group cannot be regrouped be- (2) receiving a grant to use said wireless communi- 

cause none of the subscriber units within the group cation channel; 

would be monitoring the control channel. However, if (3) transmitting, over said wireless communication 

one or more individual calls were being executed, the channel, a current ID code and a reprogramming 

regrouping would be executed thereby regrouping all 65 command code together with reprogramming 

but, for example, one subscriber into the super group. information; 

When the individual subscriber finished his individual (4) receiving acknowledgment of reprogramming; 

call, he would receive one of the subsequent reprogram- (b) at least one of said plurality of subscriber units: 
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(1) receiving from said wireless communication 
channel at least said reprogramming informa- 
tion; 

(2) replacing at least a portion of said information 
with said reprogramming information; 5 

(3) acknowledging said replacement of said repro- 
gramming information. 

2. The method of claim 1, wherem said replacing step 
comprises the steps of: 

(a) addressing at least one memory location in at least 10 
one reprogrammable non-volatile memory means; 
and 

(b) storing said reprogramming information over at 
least a portion of said operational information. 

3. The method of claim 1, wherein said reprogram- .15 
ming information comprises at least one subscriber unit 
ID code. 

4. The method of claim 1, wherein said reprogram- 
niing information comprises at least one subscriber unit 
£ail-soft channel assignment. 20 

5. The method of claim 1, wherein said reprogram- 
ming information comprise a command code causing at 
least one of said plurality of subscriber units to inhibit 
any group identification code changes. 

6. The method of claim 1, wherein said reprogram- 25 
mihg information comprises a command code causing at 
least one of said plurality of subscriber units to permit 
group identification code changes. 

7. The method of claim 1, wherein said reprogram- 
ming information comprises a command code causing at 30 
least one of said plurality of subscriber units to disre- 
gard any previously transmitted reprogramming infor- 
mation. 

8. The method of claim 1, wherein said reprogram- 
ming information comprises a command code causing at 35 
least one of said plurality of subscriber units to disre- 
gard at least a portion of any previously transmitted 
reprogramming information. 

9. In a two-way communication system having at 
least one reprogramming station and a plurality of sub- 40 
scriber units arranged in groups, a method for any of 
said subscriber units to request identification code re- 
programming comprising the steps of: 

(a) at said at least one of said plurality of subscriber 
units; 45 

(1) transmitting a reprogramming request code; 

(2) receiving a reprogramming request acknowl- 
edge code; and 

(b) at said at least one reprogramming station; 

(1) receiving said reprogramming request code; 50 

(2) transmitting said reprogramming request ac- 
knowledgment code; 

(3) displaying said reprogramming request infor- 
mation to at least one reprogramming station 
operator. 55 

10. In a two-way wireless communication system^ 
having a plurality of subscriber units arranged in groups 
and at least one reprogramming station constructed and 
arranged to access any of the subscribers and transmit 
reprogramming information thereby dynamically alter- 60 
ing at least one operational parameter of the subscriber 
unit, a method for any of the subscribers to request 
reprogramming, comprising the steps of: 

(1) generating a reprogramming request code; 

(2) transmitting said reprogramming request code 65 
over a wireless commimication channel; 

(3) receiving a reprogramming request acknowledge 
code from said wireless communication channel; 
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(4) receiving reprogramming information from said 
wireless communication channel; 

(5) replacing at least a portion of any current informa- 
don with said received information; and 

(6) acknowledging the replacement of said repro- 
gramming information over said wireless commu- 
nication chaimel. 

11. In a two-way wireless trunked communicadon 
system having at least one central controller and repro- 
gramming station, and a plurality of subscriber units 
arranged in groups, a method for any of the subscribers 
to request reprogramming comprising the steps of: 

(a) at any of said plurality of subscriber units: 

(1) transmitting a reprogramming request to the 
central controller over a wireless communica- 
tion channel; 

(2) receiving a reprogramming request acknowl- 
edgment from the central over said wireless 
communication channel; 

(b) at said at least one central controller: 

(1) receiving said reprogramming request from the 
subscriber over said wireless communication 
channel; 

(2) transmitting said reprogranuning request to the 
reprogramming station; 

(3) receiving said reprogramming request acknowl- 
edgment from the reprogramming station; 

(4) transmitting said reprogramming request ac- 
knowledgment to the subscriber over said wire- 
less communication channel; 

(c) at said at least one reprogramming station: 

(1) receiving said reprogramming request from the 
central controller; 

(2) generating said reprogramming request ac- 
knowledgment; 

(3) transmitting said reprogramming request ac- 
knowledgment to the central controller. 

12. In a two-way communication system having at 
least one reprogramming station and a plurality of sub- 
scriber units arranged in groups and having operational 
information including at least an identification code 
sorted therein, a method for dynamically reprogram- 
ming any of said subscriber units comprising the step of: 

(a) at said at least one reprogramming station: 

(1) requesting access to a wireless communication 
channel; 

(2) receiving a grant to use said wireless communi- 
cation channel; 

(3) transmitting, over said wireless communication 
channel, a current ID code and a reprogramming 
command code together with reprogramming 
information; 

(4) receiving acknowledgement of at least receipt 
of the reprogramming information; 

' (b) at at least one of said plurality of subscriber units: 

(1) receiving from said wireless communication 
channel at least said reprogramming informa- 
tion; 

(2) replacing at least a portion of said information 
with said reprogramming information; 

(3) acknowledging at least receipt of the repro- 
gramming information. 

13. The method of claim 12, wherein the step of ac- 
knowledging at least receipt of the reprogramming 
information includes the step of acknowledging said 
replacement of said reprogramming information. 

14. In a subscriber unit for use in a two-way wireless 
communication system, wherein the two-way wireless 
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communicaticii system includes at least one reprogram- 
ming sUtion that is constructed and arranged to: 

request access to a wireless communication channel; 

receive a grant to use the wireless communication 
channel; and 

transmit* over the wireless conununication channel, 
reprogramming information; and wherein the sub- 



(A) receiving from the wireless commimication 
channel at least the reprogramming information; 

(B) replacing at least a portion of the operational 
information with said reprogramming informa- 
tion; 

(C) acknowledging through the wireless communi- 
cation channel at least receipt of the reprogram- 
ming information. 

15. The method of claim 14 wherein the step of ac- 



scriber unit has operational information, including 10 knowledging through the wireless communication 

at least an identification code, stored therein, a channel at least receipt of the reprogramming informa- 

■I t»i ma lucuuiiwiuuu vwc aivis*. mcicm, a ^.^^ uicludcs thc Step of acknowledging the replace- 

method for dynamically reprogramming the sub- ^cnt of said reprogramming information, 
scriber unit, comprising the steps of: • ♦ • • • 
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